Distinct lateral and medial projections of the spinohypothalamic tract of the rat.
We recently described a direct nociceptive projection from the spinal cord to the hypothalamus in the rat. Several electrophysiological studies of this projection indicated that the axons of some spinohypothalamic tract neurons (SHT) reach the hypothalamus either by a lateral or by a medial route. The purpose of this study was to determine the origin of all SHT neurons that reach the hypothalamus through the lateral and the medial projections, and to investigate the possibility of ablating the SHT without damaging other important sensory and motor tracts by combining retrograde tracing techniques with axonal ablation. As compared with control cases, significant (P < .05) reductions in the number of labeled SHT neurons were encountered, 26% in the ipsilateral spinal cord following lesions of the medial projection, 67% in the contralateral spinal cord following lesions of the lateral projection, and 94% in both contra- and ipsilateral sides following lesions of both the medial and lateral projections. Bilateral lesions of the lateral projections had no effect on the distribution of labeled neurons in the spinal cord and dorsal column nuclei following injections of Fluoro-Gold (FG) into the thalamus, and a small unilateral lesion of the lateral projection reduced the ipsilateral labeling in the motor cortex following injections of FG into the pyramidal decussation. These findings suggest that most SHT neurons ascend through the contralateral lateral projection and that less than half continue in the medial projection to the ipsilateral side. They also suggest a site that can be lesioned without affecting other ascending sensory spinal pathways.